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DETAILED ACTION 

1 . The amendment filed on 1/24/06 has been entered. Applicants cancelled claims 
6 and 16. Claims 1-5, 7-15, and 17-18 are considered in this Office action. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 1-5, 7-15, and 17-18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Hinzel et al. (US 6559530) in view of common knowledge and 
Poilasne etal. (6900773). 

Regarding claim 1, as shown in figure 3b; Hinzel et al. discloses an apparatus 
comprising: 

(a) A Micro-electromechanical system (MEMS) module including at least one 
MEMS device 50 and a cap 58 (lid) covering the at least one MEMS device, see column 
3, lines 43 and 46; 
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(b) at least one contact 70 (solder balls) mounted to a bottom of the MEMS 
module (considering the bottom is arbitrary defined as the cap side), see column 4, line 

10; 

(c) at least one via 59 to pass vertically through the cap to electrically couple the 
at least one MEMS device to the contact, see column 3, lines 47-48 and column 4, lines 
7-9. 

However, Hinzel et al. failed to disclose a trace ring couple to the MEMS device, 
wherein one of an input terminal or an output terminal for MEMS device coupled to the 
trace ring. 

It is noticed that a MEMS device is known to imply a wide variety of electronic 
components such as accelerometers, DC Relay, sensors (MEMS sensor), RF switches 
(MEMS switches), oscillators, switched banks of filters just to name a few. In the case 
of MEMS switches, the device is conventionally known to have input/output and voltage 
actuation terminals, and a MEMS module is known to have circuit traces and a build-in 

0 

antenna (option) that surround the MEMS device. The circuit traces and/or a build-in 
antenna are technically considered as a trace ring (if partially or in whole surrounding 
the device) and at least an input/output terminal must be coupled to the trace ring for 
the functioning of the device. 

Poilasne et al., as shown in figures 1-4C, disclose an apparatus containing a 
MEMS device 41 (a control element, figure 4A, column 7, lines 21-22 and 29) and a 
trace ring 96 (an embedded antenna, column 7, line 21), wherein at least one of an 
input terminal or an output terminal (no number, also see figures 3A-4C) of the MEMS 
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device coupled to the trace ring (also see column 3, lines 6-12). Poilasne et al. further 

teach that the antenna is provided with frequency switching capability that may be 

linked to a particular device for its application in wireless communications (frequency 

switching solution - A MEMS switch, see column 4, lines 42-54). 

It would have been obvious to one having ordinary skill in the art at the time of 

invention was made to apply the teachings from Poilasne et al. about the embedded 

antenna on the MEMS module of Hinzel et al. in order to form a compact wireless 

communication device, since an embedded antenna would minimize the size of a 

communication system. 

Regarding claim 2, Hinzel et al. discloses the at least one MEMS device 50 

« « 

comprises a MEMS RF switch array inherently including at least one switch, see column 
1, lines 14-16. 

Regarding claim 3, a MEMS module is conventionally known to have at least an 
input, output, and actuation terminal, therefore Hinzel et al. anticipate the claim (see 
claim 1 above). 

Regarding claim 4, as shown in figure 3b and claim 1 above, Hinzel et al. 
disclose a plurality of vias 59/54 (column 3, line 47 and column 4, line 9) for providing 
interconnections for the MEMS module, therefore it is inherently that the input, output, 
and actuation terminal each electrically connected to a first, a second, and a third via of 
the plurality of vias. 

Regarding claim 5, as shown in figure 3b, Hinzel et al. disclose a plurality of 
contacts 70 (solder balls, column 4, line 10) electrically connecting to a plurality of vias 
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59 inherently including a first, second, and third contact of the plurality of contacts 70 
couples to the first via, second via, and third via respectively. 

Regarding claim 7, Hinzel et al. in view of Poilasne et al. disclose the trace ring 
as shown in claim 1 above, which surrounds at least a portion of the MEMS device 
(Poilasne et al., figures 4A-C) and inherently allow a signal to transit the MEMS module 
using a second via of the at least one via without cross the trace ring. The without 
crossing is because Hinzel et al. use vertical vias 59 formed through the cap for the 
interconnections of the MEMS module and the trace ring is formed surrounding the 
MEMS device area providing an area around the MEMS device for wiring formation (see 
Poilasne et al., figure 4A). 

Regarding claim 8, Hinzel et al. discloses a seal ring (no number) to couple the 
cap 58 to a section 60 (seal area) of the MEMS module, wherein the sealed area of the 
MEMS module includes the at least one MEMS device 50, see column 3, lines 47-52 
and column 4, lines 14-19. 

Regarding claim 9, Hinzel et al. discloses a printed circuit board 68 (beside a 
printed circuit board 56, substrate 68 is technically a PCB containing one or more non- 
MEMS devices 66) coupled to the contacts 70, see column 4, lines 1-7. 

Regarding claim 10, Hinzel et al. and further in view of Poilasne et al. disclose 
every limitation as shown in claims 1 and 2 above. 

Regarding claim 11, Hinzel et al. disclose every limitation as shown in claim 8 

above. 
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Regarding claims 12 and 13, Hinzel et al. disclose every limitation as shown in 
claim 10 above except that the cap section comprises silicon or ceramic. However, 
Hinzel et al. does disclose the thermal expansion coefficient, which should be about 
equal between the cap and the substrate 52 where the cap is bonded, see column 3, 
lines 54-56. 

It would have been obvious to one having ordinary skill in the art at the time of 
invention was made to have the cap section comprising either ceramic or silicon or any 
other material in order to match the thermal coefficient expansion of the substrate 52 
where the cap is bonded to. 

Regarding claim 14, Hinzel et al. and further in view of Poilasne et al. disclose 
every limitation as shown in claims 10 and 4 above. 

Regarding claim 15, Hinzel et al. discloses a plurality of MEMS switches array 
50 and at least two MEMS devices are shown in figure 3b. It is inherently that each RF 
switch array needs a separate input and a separate actuation terminal for controlling 
each individual RF switch array and it is logically that only one output terminal is needed 
for transmitting a RF signal to the antenna (one frequency band at a time for example). 
Thus, a second RF switch array must be electrically coupled to a second input and 
actuation terminal and its output terminal is shared with other RF switch arrays. Thus, 
Hinzel et al. and further in view of Poilasne et al. anticipate the claim. 

Regarding claim 17, Hinzel et al. and further in view of Poilasne et al. discloses 
every limitation as shown in claims 1 and 7 above. 
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Regarding claim 18, Hinzel et al. disclose every limitation as shown in claim 9 

above. 

Response to Arguments 

5. Applicants' arguments about the claim rejections, filed on 26 October 2005, have 
been fully considered but they are moot in view of the new ground(s) of rejection. 

Citation of Relevant Art 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

Hsu (US 20050024165) discloses an apparatus comprising a micromechanical 
resonator. 

Cheever et al. (US 20030047799) disclose a wafer level interconnection. 

Cohn et al. (US 6853067) disclose a microelectromechanical systems using 
thermocompression bonding. 

Huff et al. (US 20040262645) disclose a radio frequency microelectromechanical 
systems (MEMS) devices on low-temperature co-fired ceramic (LTCC) substrates. 

Ma et al. (US 20040012464) disclose a microelectromechanical apparatus and 
methods for surface acoustic wave switching. 

Tilmans et al. (US 6876056) disclose a method and system for fabrication of 
integrated tunable/switchable passive microwave and millimeter wave modules. 

Hembree et al. (US 6426484) disclose a circuit and method for heating an 
adhesive to package or rework a semiconductor die. 

Huang et al. (US 6384353) disclose a micro-electromechanical system device. 
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Curtis et al. (US 6914323) disclose a methods and apparatus for attaching 
getters to MEMS device housings. 

Wong et al. (US 6713314) disclose a hermetically packaging a 
microelectromechanical switch and a film bulk acoustic resonator. 

Anderson et al. (US 6891239) disclose an integrated sensor and electronics 
package. 



7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hoa C. Nguyen whose telephone number is 571-272- 
8293. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kammie Cuneo can be reached on 571-272-1957. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). A J 



Conclusion 



Hoa C. Nguyen 
6/27/06 




